Serum thyroxine determinations are generally accepted to be more reliable than protein-bound iodine (P.B.I.) determinations as tests of thyroid function, but the former have the disadvantage of not being capable of automation. However, work simplification procedures for serum thyroxine determinations have recently been developed (Badman and Platten, 1973; Seth, 1973a) , and the variables which affect the accuracy and precision of these procedures have been investigated (Seth, 1973b) . This communication describes the adaptation of the Baird and Tatlock Analmatic preparation unit for the large scale estimations of serum thyroxine using Thyopac-4 kits (Radiochemical Centre, Amersham).
The manual Thyopac-4 test is a competitive protein-binding technique which requires several pi petting transfers. These procedures have been automated using the Analmatic preparation unit, with racks specially adapted to hold the glass Thyopac-4 vials. Changes in the sampling and aliquoting procedures have also been made, which differ from those used in the manual method. The Baird and Tatlock Analmatic preparation unit consists basically of a tray, rack holder, and racks in which sample cups or reaction tubes are held. Sampling and dispensing are carried out by means of a series of syringes mounted on a special syringe plate. Nozzles from the syringes are held on a dipper head which automatically moves from tube to tube, withdrawing a fixed volume from one tube and dispensing it into a second tube. An evaluation of the Analmatic system has recently been published (Harkness et al., 1973) .
MATERIALS AND METHODS
The syringe plate used consisted of six syringes. One pair was used for the withdrawal of serum from a sample cup and its subsequent dilution with ethanol into a 1.5 ml polypropylene tube (Walter Sarstedt Ltd., Leicester). These were held in the Analmatic 56 racks by means of 12 mm internal diameter adaptors. The other two pairs of syringes were used respectively for the transfer of the ethanolic supernatant to the Thyopac-4 vial and the transfer of the Thyopac-4 vial supernatant to a counting tube. In order to accommodate the glass Thyopac-4 vials, the diameter of the holes in the Analmatic racks was enlarged by a reaming procedure to give a final diameter of 17.5 mm. Furthermore, the springs which secure the tubes in the holes were removed and re-inserted in an alternating fashion, thus enabling a better fit for the glass vials. The individual stages for the semi-automated estimation of serum thyroxine consist of:
Stage 1 0.4 ml of standard, or patient's serum, is withdrawn and dispensed into polypropylene tubes with 0.8 ml of ethanol. A small amount of protein precipitation takes place in the plastic tubing, but this does not interfere with the withdrawal and dispensing procedure, although it is advisable after several batches have been performed to wash the plastic tubing with detergent to remove small amounts of precipitated protein which adhere to the walls.
Stage 2
Caps are placed on the polypropylene tubes and a piece of cardboard is placed between each pair of racks. The contents of the tubes can then be mixed by clipping the pairs of racks on to a suitable rotator such as a Matburn mixer. The tubes are mixed for a minimum of 2 min.
Stage 3
The for 15 min at 3000 r.p.m. It is essential to place Analmatic glass tubes in the first and last rows of each rack in order to secure the racks to the rotor.
Stage 4
The racks are replaced on the rack holder and the caps removed from the polypropylene tubes. 0.5 ml of the ethanolic supernatant is then withdrawn and dispensed with 1 ml of water into Thyopac-4 vials held in the specially constructed racks. The screw top caps are replaced on the Thyopac-4 vials and the racks containing these vials are placed on the Matburn mixer and mixed for a minimum of 30 min.
Stage 5
The racks containing the Thyopac-4 vials are replaced on the rack holder, the screw tops removed, and a 0.5 ml aliquot withdrawn and dispensed with 1 ml of water into 10 ml plastic tubes (Stayne Laboratories Ltd.). These tubes are then counted on a gamma counter. ..
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RESULTS
Correlation of automated and manual procedures
Forty-five specimens were assayed by both the automated procedure and the manual method. The results are shown in the figure. The correlation coefficient was 0.94.
Table Precision of Thyopac-a Estimations
In-batch precision
Forty-eight patients' sera were analysed in duplicate and the standard deviation was calculated from the difference between the two results (see Henry, 1964) . A standard deviation of 0.34 was found with a mean of 10.04~g/l00 ml, thus giving a coefficient of variation of 3.4%. A comparison of these results with those of other laboratories is shown in the 
I
Between-batch precision
Between-batch precision was determined by assaying duplicate samples in the same manner as for in-batch precision. A standard deviation of 0.37 with a mean of 9.88 was found, thus giving a coefficient of variation of 3.7%. This is shown in the table. One operator performed all the assays.
Capacity and throughput
We have processed up to 50 samples (including standards and controls) on the preparation unit in 21 h. The maximum capacity of our system is 80 tubes. This represents a considerable saving of time, compared with the manual method.
DISCUSSION
Adaptation of the Analmatic preparation unit enables large numbers of sera to be assayed for total thyroxine. The semi-automated procedure also results in an improved precision over the manual method. Badman and Platten (1973) , using a work simplified technique for Thyopac-4 estimations, also found an improved precision compared with the manual technique.
The construction of special racks to fit the glass Thyopac-4 vials also enables the large scale determination of Thyopac-3 resin uptake tests in which the reagents are contained in similarly sized glass vials. However, the construction of the special racks could be eliminated if the reagents in both types of test were contained in plastic tubes compatible with the standard Analmatic racks. Furthermore, these tubes could be disposed of by incineration which is not possible with the glass vials presently used. It is possible that these modified kits will be produced in the near future.
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